BACKGROUND: Persons with speech, language, and/or voice disabilities (collectively referred to as communication disabilities (CD)) represent 10% of the US population, yet their healthcare outcomes have not been described. Generally, research shows that persons with disabilities have poorer health and healthcare outcomes than their non-disabled peers. OBJECTIVES: To examine the health and healthcare outcomes of persons with CD compared to persons without CD. DESIGN: Retrospective cohort study of the 2012 National Health Interview Survey, which contained the first supplemental questions on CD. We compared proportional differences in outcomes; logistic and ordered logistic regression assessed the outcome measures across CD cate g o r i e s , c o n t r o l l i n g f o r d e m o g r a p h i c s , n o ncommunication disabilities, and chronic conditions. Findings are weighted to permit national inferences. PARTICIPANTS: Adults (≥ 18 years old) were divided into 4 mutually exclusive groups: people with voice disabilities only; speech/language disabilities only; speech/language and voice disabilities; and people without CD. MAIN MEASURES: Chronic health conditions; self-rated health; access to care; unmet needs for care; healthcare utilization. KEY RESULTS: Adults with CD more frequently had ≥ 1 chronic condition (voice 67.9%, speech/language 68.6%, speech/language and voice 79.9%, no CD 50.1%, p < 0.001) and reported fair/poor health (voice 19.5%, speech/language 32.5%, speech/language and voice 48.3%, no CD 11.2%, p < 0.001) compared to those without CD. Adults with CD more frequently utilized healthcare compared to those without CD. However, persons with CD endorsed greater difficulties accessing care than those without CD, including identifying a usual source of care, trouble finding a physician, and delaying or foregoing care (e.g., delayed due to availability of care: voice 26.1%, speech/language 37.2%, speech/language and voice 30.8% no CD 16.1%, p < 0.001).
BACKGROUND
Persons with speech, language, and/or voice disabilities (collectively referred to as communication disabilities (CD)) represent 10% of the US population. 1 CD can arise from a multitude of conditions (e.g., aphasia due to stroke, developmental stutter or dysfluency, aphonia from total laryngectomy) and result in patients having difficulty expressing and/or comprehending language. Given the rising rates of disability and the aging population, the proportion of persons with CD in the population is likely to increase. 2 An expanding body of evidence suggests that people with disabilities experience poorer health and healthcare outcomes than those without disabilities, 3 , 4 yet few studies to date have examined health and healthcare outcomes for adults with CD. In a study of Medicare recipients, Hoffman et al. reported low satisfaction with healthcare and patient-provider communication among persons with CD. 5 These findings have been echoed in qualitative studies describing poor patient-provider communication among patients with CD as a major contributor to low satisfaction. [6] [7] [8] [9] [10] Bartlett et al. observed that patients with CD were three times more likely to experience adverse medical events during hospital stays compared to patients without CD. 11 Outside of these reports, little is known about the overall health and healthcare outcomes of people with CD. Yet, healthcare providers need baseline information on these outcomes to address the needs of this growing population that reports poor experiences with healthcare delivery.
In 2012, the National Health Interview Survey (NHIS) included supplemental questions about CD. 12 This was the first health-related national survey to collect such information. Therefore, the purpose of this paper is to leverage this unique dataset to examine the health and healthcare outcomes of people with CD compared to people without CD in the USA. We pay particular attention to self-rated health, chronic conditions, and healthcare access and utilization. Based on the literature discussed above and our clinical experiences, we anticipate that people with CD will fare worse in these domains than their peers without CD.
METHODS

Data Source and Subjects
For this retrospective cohort study, we used the 2012 National Health Interview Survey (NHIS). The NHIS is an annual inperson survey administered by the U.S. Census Bureau of community-dwelling civilians in households in the USA that addresses numerous health and healthcare topics. 12 Surveyors asked a set of core survey questions on health conditions, behaviors, and healthcare access/utilization for each member of the sampled families. Additionally, they gathered information on one randomly sampled adult within each family unit. The NHIS is publicly available; the Institutional Review Board at Tufts University categorized this study as exempt from review.
The 2012 NHIS Sample Adult questionnaire contained the supplementary questions on CD. The Sample Adult file contains information on a total of 34,525 adults ≥ 18 years old, representing a final response rate of 61.2%. 12 Full information on the supplemental CD questions was available for 33,166 adults (96%), which comprised the cohort used in this analysis.
Communication Disabilities Definitions
Respondents were categorized as having a communication disabilities (CD) based on an affirmative response to questions regarding difficulties or problems with their voice, speech, or language during the past 12 months. Respondents answering Bno^to those all of these questions were categorized as not having a CD. Respondents who refused or were uncertain were coded as missing (n = 49) and were excluded from the final analysis.
We created a mutually exclusive variable to define CD groups: people with (1) voice disabilities only (2) speech and/or language (SL) disabilities only, and (3) speech and/or language and voice (SLV) disabilities. We categorized voice disabilities separately from SL disabilities because the duration of these problems is significantly shorter (56 days in a year as compared to 142 and 195 days for respondents with speech or language disabilities). 4 Consequently, it would be expected that voice disabilities are less likely to impact a respondent's health and health outcomes compared to speech or language disabilities.
Study Outcomes
Health. We examined respondents' self-reports of having 8 conditions: hypertension, stroke, emphysema, asthma, cancer, arthritis, diabetes, and cardiac disease. We summarized these reports into no conditions, 1 condition, or ≥ 2 condition. Self-rated health was categorized as poor/fair, good, or very good/excellent.
Access to Healthcare. We included two measures of usual sources of care: having a usual place of care (1) when sick or in need of medical advice and (2) when routine or preventative care was needed. We coded respondents who reported the hospital Emergency Department as their usual source of care as not having usual sources of care.
Unmet Needs for Healthcare. Separate measures identify respondents who reported difficulty finding physicians or delaying or foregoing care due to cost. We categorized respondents as delaying care due to availability problems if they reported difficulty scheduling appointments, waiting too long to get an appointment or at the doctor's office, clinics not open when the respondent was available, or the respondent not having transportation to the clinic in the previous 12 months. Participants were coded as having foregone healthcare services if they reported being unable to afford prescription medications, mental healthcare, dental care, eyeglasses, specialist visits, or follow-up care.
Healthcare Utilization. Self-reported inpatient hospital stays, emergency department visits, and office-based visits over the past 12 months were measured using NHIS-defined categories. Inpatient hospital or emergency department visits were categorized into no stays/visits, 1 stay/visit, or more than 1 stay/visit because these were relatively rare events. The more frequently occurring outpatient visits were categorized into no visits, 1-3 visits, or ≥ 4 visits.
Other Measures
Self-reported race/ethnicity, marital status, educational attainment, sex, region of residence, and age were used as controls. Poverty status was measured as the family-sized adjusted income; publicly available imputations from the National Center for Health Statistics were used to account for non-response. Self-reported health insurance was categorized as uninsured, any private insurance, or public insurance only. We controlled for the following non-communication disabilities: physical, cognitive, visual, hearing, instrumental activities of daily living (IADL), and activities of daily living (ADL) disabilities.
Data Analysis
Analyses were conducted in 2016-2017 using Stata (version 11.0; Stata Corp.; College Station, TX), 13 accounting for the Sample Adult weight and complex survey design. Statistical significance was defined as p < 0.05. We examined the unadjusted association between outcomes and CD using Pearson's chi-squared test. Next, we used logistic and ordered logistic regressions (odds ratios (ORs)) to assess the outcome measures described above on CD, controlling for demographics and noncommunication disabilities. Post-hoc analyses revealed that ordered logistic regressions violated the assumption of parallel lines; models that relaxed this assumption were substantively similar in magnitude, direction, and statistical significance. 14 For ease of interpretation, we show the ordered logistic regression models here. For healthcare-related outcomes, we additionally controlled for chronic conditions. Other disability types were included as a control measure because a substantive body of literature has shown a significant overlap between these disability types and poor health and healthcare outcomes. 15, 16 Models including other disability types revealed few differences (details available upon request). We chose to present the models controlling for other disability types to more conservatively assess the impact of CD on outcomes.
RESULTS
Of the 33,166 adults included in the sample, 6.3% of adults endorsed voice disabilities, 2.2% endorsed SL disabilities, and 1.3% endorsed SLV disabilities (Table 1) . People without CD and those with voice disabilities were more frequently mar- Table 2 ). After controlling for the characteristics in Table 1 , adults with CD were less likely to rate their health highly compared to adults without CD (AOR (95% CI): Voice 0.7 (0.6-0.8), SLV 0.5 (0.4-0.7)).
People across all CD types reported stroke, emphysema, and asthma more frequently than their peers without CD (eTable 1). Cardiovascular disease and diabetes were also more frequently reported by people with rather than without CD. Persons with Voice and SLV were 1.2-4.1 times more likely to report each of the specific chronic conditions compared to persons without CD, controlling for the measures in Table 1 (Fig. 1) . Similarly, persons with SL CD were 1.3-2.4 times more likely to report the same chronic conditions as those without CD.
Healthcare Outcomes
Adults with CD more frequently had ≥ 1 hospital stays and ≥ 1 emergency department visits than their peers without CD (≥ 1 hospital stay: Voice 14.0%, SL 17.1%, SLV 22.6%, no CD 8.5%. p < 0.001; ≥ 1 emergency department visits: Voice 27.5%, SL 38.1%, SLV 43.3%, no CD 18.1%, p < 0.001) ( Table 3) . Similarly, persons with CD more frequently had ≥ 1 office-based visits compared to people without CD (Voice 91.0%, SL 83.5%, SLV 86.3%, no CD 79.5%, p < 0.001) ( Table 3 ). In analyses adjusted for the demographics and presence of non-communication disabilities described in Table 1 , adults with CD had higher odds of more hospital stays (AOR (95% CI): Voice 1.3 (1.0-1.5)) and emergency department visits (AORs (95% CI): Voice 1.4 (1.2-1.6), SL 1.5 (1.1-1.9), SLV 1.5 (1.1-2.0)) compared to people without CD. Adults with Voice CD were 1.6 (95% CI 1.4-1.8) times more likely to have additional office-based visits than their peers without CD, accounting for the measures in Table 1 . Persons with SL and SLV disabilities more frequently reported ≥ 4 visits (SL 48.3%; SLV 61.3%) compared to people without CD (34.8%, p < 0.001). However, these findings were not significant in multivariate results.
All persons with CD in this cohort endorsed higher rates of Btrouble finding a provider^for healthcare ( Fig. 2; e Table 2 ), although the confidence intervals for the adjusted odds ratios were only significant for persons with Voice and SLV Persons with CD more frequently reported unmet needs for care than persons without CD (for example, delayed healthcare due to cost: Voice 16.4%; SL: 17.0%; SLV: 23.9%; no CD: 10.4%, p < 0.001 for pairwise comparisons; delayed due to availability: Voice: 18.9%; SL: 25.2%; SLV: 30.8%; no CD: 9.4%, p < 0.001 for pairwise comparisons). All CD groups reported greater unmet needs for care, with adjusted odds ranging from 1.6 (95% CI 1.3-1.9, foregone medical care due to cost) to 2.3 (95% CI 1.7-3.1, delayed care due to availability).
DISCUSSION
This study provides the first descriptions of health and healthcare outcomes among persons with CD in the U.S. We observed that persons with CD are generally more medically complex and have greater challenges accessing care than people without CD, despite controlling for demographics, other non-communication disability types, and chronic conditions.
Persons with CD were as likely as those without CD to have usual sources of care for routine care and illness. Despite this, they frequently reported unmet healthcare needs due to cost, lack of availability, and difficulty finding healthcare providers. These challenges may be related to the fact that this is an unhealthy population with low financial resources and high rates of public insurance, which is not accepted by all providers. Communication barriers amplify these difficulties. Patients with hearing disabilities report challenges scheduling appointments over the phone. 17 Similarly, patients with CD report frequently switching healthcare providers as a consequence of communication challenges with providers and staff. 6 The negative effects of communication challenges are unsurprising given that it is well-documented that people with limited English proficiency, a population that also presents with communication challenges, also face multiple barriers to accessing care. 18 Persons with CD have high rates of healthcare utilization, despite reporting difficulty finding providers and having unmet care needs. Approximately 50% of people with CD reported having ≥ 4 office-based visits in the previous year. A quarter of those with SLV disabilities had ≥ 2 emergency department visits and 22% had ≥ 1 inpatient hospital stay in the past year. The frequency of interactions with healthcare settings highlights the need for healthcare providers and systems to be prepared for communicating with and providing care for patients with CD. Adjusted odds ratios from logistic regression comparing each of the communication disability groups to the group with no communication disability are shown in Fig. 2 Despite previous studies that show that voice disabilities are less severe than SL disabilities, we found that adults with voice disabilities, both alone and accompanied by SL disabilities, were more likely to report chronic conditions and greater challenges accessing care compared to those without CD. This is a critical finding, as 7% of the US population reports voice disabilities. 1 Other studies have found that persons with voice disabilities report lower quality of life and health compared to those without voice disabilities. 19 Further research is needed to understand what factors contribute to lower quality of health care, health, and access for this relatively large portion of the US population.
The results of this study are consistent with research findings in other disability populations. A study comparing people without disabilities to people with either cognitive or physical disabilities found that those with disabilities had higher rates of chronic conditions and were less likely to rate their health as good; however, they were more likely to have usual sources of care. 15 While the prevalence of co-occurring disabilities among the group of people with CD is high, we found that disparities in health and healthcare outcomes based on CD persisted compared to people without CD. This suggests that there is something particular about CD that contributes to differences in health and healthcare utilization.
Providing care for patients with CD is inherently difficult due to communication challenges. The Joint Commission names those with CD as a population at high risk for ineffective communication and calls for healthcare systems and clinicians to provide additional supports to ensure effective communication and high-quality healthcare. 20 Additionally, Section 1557 of the Patient Protection and Affordable Care Act mandates that hospitals and clinics provide patients with disabilities Bauxiliary aids and services^to ensure equitable access to healthcare communication. 21 Unfortunately, providers receive little, if any, training or support in this area. 22 Clinical encounters with people with CD often take longer (due to communication barriers and the fact that they have higher rates of multiple chronic conditions) and tools and strategies to ensure effective communication may not be evident. For example, research has shown that people with CD have improved comprehension and participation in conversations when communication partners use strategies such as writing down key words while speaking or using visual aids. 23 Yet, a study of video-recorded clinical encounters revealed that clinicians rarely, if ever, used evidence-based communication strategies with patients with language disabilities. 8 Providing clinicians the right supports and tools to effectively communicate with patients with CD has the potential to significantly improve the quality of care provided to this vulnerable population.
The 2012 NHIS was the first national survey of health and healthcare to specifically query CD. Our results reveal the presence of significant disparities in health and healthcare delivery among persons with CD and strongly suggests that questions about CD be included on future national surveys. This will support longitudinal tracking, which is critical to identifying trends in health and healthcare outcomes for patients with CD and supporting positive health and healthcare outcomes.
Limitations
The NHIS is cross-sectional by design and, thus, it is not possible to determine the causality of chronic conditions and the presence of CD. Certain CD are more likely to result from chronic conditions. For example, the high rates of stroke in those with SL disabilities is not surprising given that approximately 1 million people in the USA are living with aphasia, a language disorder most often caused by stroke. 24 Regardless of the cause of the specific CD, we found that the majority of those with CD (68 to 80%) live with at least one chronic condition that requires continued medical intervention. Therefore, providing effective healthcare that is sensitive to the needs of this population is paramount to ensuring that patients with CD achieve the most optimal health possible.
CONCLUSIONS
Persons with CD are an understudied and overlooked population in our healthcare system, even though they represent 10% of the US population, have high rates of healthcare utilization, and experience significant disparities in health and healthcare outcomes. Moving the needle to improve the health of our nation necessitates that our healthcare providers and systems be prepared to provide high-quality patient-centered healthcare to patients with CD.
